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The focus of the proposed research is to devel op new

t echni ques using visible, near-IR and IR channels for
correction of thin cirrus cloud effects and for
characterization of cirrus radiative properties frominaging
data acquired with the Mderate Resolution |naging
SpectroRadi omreter (MODI'S) on the ECS Platforns. The specific
obj ectives i ncl ude:

(a) devel opi ng an operational algorithmfor renoving thin
cirrus effects fromMIDIS images in the 0.4-0.7 mcron
regi on over the ocean. This algorithmw |l be incorporated
into the present MODI S at nospheric correction algorithmfor
ocean color applications, and will yield inproved retrieval
of water |eaving radi ances and aerosol optical depths

over oceani c areas;

(b) devel opi ng an operational algorithmfor renoving thin
cirrus effects fromMXDI S i mages over land in the 0.4 - 1.0
m cron spectral region. The incorporation of this algorithm
into other MDD S | and algorithns is expected to yield

i mproved retrieval of land surface data products and aeroso
opti cal depths.

The principle investigator is Bo-Cai Gao of Naval Research
Laboratory. Co-investigators include Warren Wsconbe of NASA
CGoddard Space Flight Center, and M chael M shchenko of

NASA/ A SS (t hrough SUNY).

This is the first quarter that NASA funds were provided to
NRL. Warren Wsconbe and M chael M shchenko basically didn't
receive funds during this quarter. There was only snal
progress with the proposed al gorithm devel opnment. Anyway, |
will make an attenpt to report the progress and the plan for
the next quarter (Cctober - Decenber, 1996).

Progress nmade during the 3rd quarter of 1996:



(a) After going through extensive searching process, Dr. Wi
Han was hired through an NRL contracting conpany (SFA) to
work at NRL and to help with i mage processing and al gorithm
devel opnent. Dr. Han started to work on Septenber 9, 1996,
and is getting famliar with the new job.

(b) A sub-contract between NRL and SUNY was arranged to
transfer funds to M chael M shchenko. Wth help fromthe
Ofice of Renote Sensing D vision of NRL and consi derabl e
amount of efforts from Bo-Cai Gao, the sub-contract was set
up near the end of Septenber, and about $20K was transferred
to SUNY. If the sub-contract was set up after Septenber 30
of 1996, NRL woul d i npose a surcharge to funds transferred
out of NRL. Fortunately, we avoi ded the surcharge.

(c) Bo-Cai Gao, M chael M shchenko, and Anthony Davis (a
representative of Warren Wsconbe) participated the MDD S

At mospheric G oup Meeting held in July near WAl l ops | sl and.
M shchenko described al gorithns for cal cul ati ng non-spherica
ice-particle phase functions. Davis described his work with
mul ti-fractals.

(d) The main customers of our cirrus correction products are
Howar d Gordon (for ocean color) and Eric Vernote (for |and
refl ectance products). Bo-Cai Gao spoke with themto nmake
sure that the cirrus correction algorithmto be devel oped and
t he out put products can be incorporated into their data
processi ng streans.

Plans for the 4th quarter of 1996:

(a) WIIl develop the I/Oroutines and the nost sinple cirrus
correction algorithm Richard Hucek of MODI'S SDST and Al |l en
Chu of Yoram Kaufman's group will help with the I/O routine
devel opnent. The I/Oroutines will be obtained through sinple
nodi fications to the present MODI'S near-IR water vapor

al gorithm

(b) WIIl set up a cirrus reflectance threshold above which no
attenpt will be nade for the correction of cirrus effects.
This will be done through anal ysis of existing high

resol ution spectral inmaging data (AVIRIS and NAS).

(b) WII develop a strategy to nodel cirrus radiative
properties. Mchael M shchenko will start to develop a set of
ice particle size distributions and to cal cul ate the phase
functions for relevant MDD S channels. K -N Liou' s research
group also offered to help with the phase function

calcul ations. Anthony Davis (working for Warren W sconbe)
will start the devel opnent of a Monte-Carlo radiative
transfer code. This code will be used for sensitivity

st udi es.



